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Ceramists have been dreaming of using ceramics for applications in hot stages of gas turbines for over 40 
years. Ceramics are attractive because of their light weight and higher melting temperatures. At GE, earlier 
efforts focused on monolithic ceramics, specifically SiC, Si3N4, and SiC-Si ceramics. While great progress was 
made in developing these materials, they were not useful for gas turbine applications because of their low 
resistance to foreign object damage. In mid-eighties, GE started efforts on ceramic composites. Activities 
included particle-reinforced composites, carbon-carbon composites, oxide-oxide composites, and SiC-SiC 
composites. Since about early nineties, most of the CMC development has been focused on SiC fiber reinforced 
SiC-Si matrix composites made by silicon melt infiltration (MI CMCs). 
 
MI CMCs are prepared by melt infiltration of silicon into a preform containing SiC fiber with a multi-layer fiber 
coating comprising BN, SiC particles, and carbon particles. On infiltration, silicon reacts with carbon to form SiC, 
and the remaining pores are filled with silicon, resulting in an SiC-Si matrix. We have used both the woven 
architecture composites (so called slurry cast MI composites) as well as composites made by uniaxial array of 
SiC fibers (so called Prepreg MI composites). Our current efforts are focused on the latter with a temperature 




In 2016, GE introduced CMCs as a commercial product for first stage high pressure turbine (HPT) shroud 
components of a LEAP engine, being used for narrow body Airbus A320Neo, Boeing 737MAX, and COMAC 
C919 planes. This introduction marks the world’s first commercial use of ceramic composite structural 
components in a gas turbine engine. GE is planning to introduce several CMC components, including combustor 
liners, shrouds, and nozzles for the GE9X engine for a new Boeing 777X plane going into production in 2019.  
 
This talk will describe the history of the development of this material, starting with monolithic SiC and SiC-Si 
ceramics to early conception of CMCs, process development, rig and engine test validations, to scale-up and 
commercialization of SiC/SiC CMCs. The talk will also focus on the development of Environmental Barrier 
Coatings (EBCs) and further challenges in increasing capabilities of CMCs and EBCs at temperatures above the 
melting temperature of silicon, which is in the matrix of current CMCs and is used as a bond coat in current 
EBCs. 
 
Figure 1 – GE’s LEAP engine with CMC shrouds; LEAP has a backlog of over 12500 engines 
with a list price of over 150 billion dollars. 
